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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a fight emitting 
device constituted, such that the degree of mixed dolor 
cferequal^and ctheiluTnirrausrintensft^at the center of a 
radiation face is improved, when a plurality of 
LED(light emitting diode) elements different-lnzcolors- 
care.used: 

SOLUTION: For this device 10, LED elements 1a and 1b 
different in colors are mounted on the electrodes 3a and 
4a, formed on the surface of a substrate 2. The device 
is equipped wimcaj:reflect0f^6 f 7 which has ah opening 
elliptic in plan view piercing itself vertically, and 
the fnwaH of whose opening consists of inclines Gx and 
6y differ In tilt angles and which is placed on the 
substrate, such that the ( ihl5finesz^^nd"6yj surround 
each LED element 1a and 1b. The inclines 6x and 6y are 
connected with each other at substantially the center in 
the thickness direction of the reflector. The tilt angle 
of each of the inclines 6x and 6y is selected, so that 
each angle formed by the reflected light being made of 
the coulpuOght) from each LED element 1a and 1b 
reflected at the inclines 6x and 6y becomeiequal* to that 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the chip mold luminescence equipment which performs 
color mixture luminescence by two or more light emitting diode (LED) components from which 
coloring differs. 
[0002] 

[Description of the Prior Art] Conventionally, two or more LED components from which coloring 
differs as a source of luminescence are arranged, and the chip mold luminescence equipment which 
performs color mixture luminescence is known. It is the side elevation which drawing 7 and drawing 8 
show the example, and saw drawing 7 with the perspective view of chip mold luminescence equipment 
10, and saw drawing 8 in the view A-A cross section of drawing 7 . In drawing 7 , Electrodes 3a and 3b 
and Electrodes 4a and 4b which consist of an electrical conducting material are formed in the front face 
of the substrate 2 of chip mold luminescence equipment 10. 

[0003] The notches 8a and 8b of the semicircle in which electric conduction film, such as a deposit, is 
formed are formed in the end of a substrate 2, and it connects with electrode 3b and electrode 4b. 
Moreover, the notch of the same semicircle also as the other end of a substrate 2 is prepared. Electric 
conduction film, such as a deposit currently formed in the notch of these semicircles, has extended at the 
rear face of a substrate. 

[0004] LED component la is carried in electrode 3a by die bonding processing, and LED component lb 
is carried in electrode 4a by die bonding processing. LED component l a colors red and LED component 
lb colors different coloring from LED component la, for example, green. LED component la is 
electrically connected by electrode 3b and metal wire 5a by wire-bonding, and LED component lb is 
electrically connected by electrode 4b and metal wire 5b by wire-bonding. 

[0005] As shown in drawing 8 , it is filled up with translucency resin 7, such as an epoxy resin, and chip 
mold luminescence equipment 10 is formed in opening currently formed in the bonnet and the nefleetor-^ 
6 by the reflector 6 which consists of opaque resin the substrate 2 in which the LED components la and 
lb were carried. A reflector 6 is plane view elliptical and has inclined plane 6a which inclines at the 
include angle theta x towards the upper part from the contact surface with a substrate 2. This reflector 6 
is formed by injection molding from the liquid crystal polymer of the shape for example, of white. 
[0006] The surface mount of the chip mold luminescence equipment 10 is carried out to a printed circuit 
board etc., and the circuit pattern of a printed circuit board is electrically connected with the electric 
conduction film formed in the rear face through the notch of the semicircle of a substrate 2 as mentioned 
above. If LED component la which colors red, and LED component lb which colors green operate, chip 
mold luminescence equipment 10 will emit light in red and green color mixture. 
[0007] Drawing 8 R> 8 explains actuation of chip mold luminescence equipment 10. If the light source 
of LED component la is set to Sa; it will reflect by the lower part [ near / the mountain side of inclined 
plane 6a of a reflector 6 ] side, and the output light from the light source Sa will turn into the reflected 
light Ra which goes to the emission center P of chip mold luminescence equipment 10. Moreover, it 
reflects in respect of being close to the substrate of inclined plane 6a of a reflector 6, and the output light 
from the light source Sb of LED component db turns into the reflected light^Rx which goes to the 
emission center P of chip mold luminescence equipment 10. 
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[0008] Thus, by forming the reflector 6 by which inclined plane 6a penetrated up and down is formed in 
the interior, making it reflect by the reflector and emitting the output light of an LED component, chip 
mold luminescence equipment 10 condenses the reflected light to an emission center P, and is raising 
luminous efficiency. 

[0009] Moreover, near the upper bed of inclined plane 6a of a reflector 6, the output light from the light 
source Sa of LED component la and the output light from the light source Sb of LED component lb 
turn into the reflected lights Rb and Ry, respectively, and are discharged from chip mold luminescence 
equipment 10. 

[0010] Drawing 9 is the explanatory view showing luminous-intensity distribution of each LED 
components la and lb in the vertical section side elevation of drawing 8 . In drawing 9 R> 9, la is 
luminous-intensity distribution by the reflected light of LED component la, and lb is luminous-intensity 
distribution by the reflected light of LEE) component lb. the reflected light by LED component la 
arranged in graphic display right-hand side at the side far from inclined plane 6a from the emission 
center P — inclined plane 6a — it is mostly formed in upside one half. 

[001 1] moreover, the reflected light by LED component lb arranged in graphic display left-hand side at 
the side far from inclined plane 6a from the emission center P - inclined plane 6a - it is mostly formed 
in upside one half. Thus, luminous-intensity distribution of each LED components la and lb serves as a 
different property on right-and-left both sides of an emission center P. 
[0012] 

[Problem(s) to be Solved by the Invention] Since theta x is set as the fixed include angle whenever [ tilt- 
angle / of the inclined plane of a reflector ] in conventional chip mold luminescence equipment as shown 
in drawing 9 , luminous-intensity distribution of the LED component arranged at the side near an 
inclined plane and the LED component arranged at the side near an inclined plane differs on right-and- 
left both sides seen from the emission center P. For this reason, since either coloring of LED component 
la and LED component lb was emphasized by the location which looks at the luminescence side of chip 
mold luminescence equipment, the hue of color mixture was different with the location, and there was a 
problem that coloring from chip mold luminescence equipment might differ. 

[0013] Moreover, seen from the inclined plane, since output light was mostly reflected only in upside 
one half, the quantity of light of an inclined plane which goes to an emission center decreased, and the 
LED component arranged at the far side had the problem that the main luminous intensity of chip mold 
luminescence equipment 10 fell. 

[0014] This invention aims at offer of chip mold luminescence equipment made to the configuration 
which raises the main luminous intensity of a radial plane while it is made in view of such a problem 
and equalizes the degree of color mixture. 
[0015] 

[Means for Solving the Problem] In invention which the above-mentioned object of this invention 
requires for claim 1 chip mold luminescence equipment A substrate, Two or more current carrying parts 
which carry out total material to a rear face from the front face of a substrate through the notch formed 
in the ends of this substrate, Two or more light emitting diode (LED) components from which coloring 
carried in each current carrying part formed in the front face of said substrate differs, In chip mold 
luminescence equipment equipped with the reflector laid on said substrate so that it may have plane 
view elliptical opening penetrated up and down, the wall of this opening may consist of an inclined 
plane and said each LED component may be surrounded in the center in this inclined plane The inclined 
plane of said reflector is formed in two inclined planes where the tilt angles of the 1st inclined plane by 
the side of the substrate of the thickness direction of a reflector mostly connected near a center and the 
2nd inclined plane by the side of the exterior differ. The include angle formed between the reflected 
lights reflected by the upper part side of this 1st inclined plane from the reflected light which the output 
light from the LED component by which each tilt angle of said inclined plane is arranged by 
approaching with the 1st inclined plane reflects by the lower part side of this 1st inclined plane, It is 
attained by selecting so that it may become equal to the include angle formed between the reflected 
lights reflected by the upper part side of this 2nd inclined plane from the reflected light which the output 
light from the LED component which estranges with the 1st inclined plane and is arranged reflects by 
the lower part side of said 2nd inclined plane. 

[0016] Moreover, invention concerning claim 2 is characterized by forming opening of said reflector in 
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the shape of a plane view rectangle in chip mold luminescence equipment according to claim 1. 
[0017] Moreover, invention concerning claim 3 is characterized by having extended in the location of a 
notch where the ends of said reflector are formed in substrate ends in chip mold luminescence 
equipment according to claim 1 or 2. 

[0018] Two inclined planes which are formed with a different tilt angle according to the above- 
mentioned description of starting invention were connected [ claim / 1 ], and each tilt angle is selected 
so that the include angle of the reflected light formed in the field from the lower part of each inclined 
plane to the upper part may become equal. For this reason, since luminous-intensity distribution 
becomes equal even if it sees in which location, the luminescence side of chip mold luminescence 
equipment can equalize the degree of color mixture. 

[0019] moreover, two inclined planes formed with a different tilt angle - the thickness direction of a 
reflector - since it is mostly connected near a center, each inclined plane can reflect the output light 
from each LED component uniformly. For this reason, the quantity of light of the reflected light which 
advances towards an emission center increases, and main luminous intensity of chip mold luminescence 
equipment can be enlarged. 

[0020] Moreover, in invention concerning claim 2, since opening of a reflector is formed in the shape of 

a plane view rectangle, rectangle-like chip mold luminescence equipment is obtained and a 

luminescence side can give change to the configuration of a luminescence side. 

[0021] Moreover, in invention concerning claim 3, since the ends of a reflector have extended in the 

location of the notch currently formed in substrate ends, a reflector becomes large-sized and can enlarge 

more main luminous intensity of chip mold luminescence equipment. 

[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to drawing. The perspective view of an outline showing the chip mold luminescence 
equipment which drawing 1 requires for the gestalt of operation of this invention, and drawing 2 are the 
vertical section side elevations seen in the B-B cross section of drawing 1 . The same sign is attached 
about the same part as chip mold luminescence equipment or the corresponding part of the conventional 
example shown in drawing 7 and drawing 8 , and detailed explanation is omitted. 
[0023] In drawing 1 , top-surface-view elliptical opening penetrated up and down is formed in a part for 
the center section of the reflector 6 formed by the resin of non-translucency, and inclined planes 6X and 
6Y are established in the wall of this opening. This reflector 6 consists of white system raw materials, 
such as a liquid crystal polymer, enlarges the reflection factor of the reflected light and is raising the 
main luminous intensity of chip mold luminescence equipment. 

[0024] Furthermore, in order to raise the main luminous intensity of chip mold luminescence equipment, 
metal plating may be performed on white system raw materials, such as said liquid crystal polymer, in 
the inclined planes 6X and 6Y of a reflector 6. As for this metal plating, copper-nickel (Cu-nickel) or 
copper-nickel-gold (Cu-nickel-Au), copper-nickel-silver (Cu-nickel-Ag), etc. are given. 
[0025] The inclined planes 6X and 6Y established in the wall of opening of a reflector 6 change 
whenever [ to a substrate / tilt-angle ], and are formed so that aperture width may spread gradually, as it 
goes above the thickness direction of a reflector 6. As shown in drawing 2 , whenever [ this tilt-angle ] 
set to thetab the tilt angle to the substrate 2 of inclined plane 6Y which is opening the tilt angle to the 
substrate 2 of inclined plane 6X for free passage with thetaa and inclined plane 6X, and has set it as 
theta a>theta b. 

[0026] A reflector 6 is laid on a substrate 2 and LED component la and LED component lb which were 
carried in the center of the space section surrounded in inclined planes 6X and 6Y as shown in the 
vertical section side elevation of drawing 2 on the substrate 2 are contained. Next, if filled up with 
translucency resin 7 from opening of a reflector 6, translucency resin 7 flows also into the contact 
surface of a substrate 2 and a reflector 6, and it will close LED component l a and LED component lb 
while it pastes up a reflector 6 on a substrate 2. 

[0027] Here, the inclined planes 6X and 6Y currently formed in the inner surface of a reflector 6 are 
divided in the location of Q of the thickness direction of a reflector 6 which is a core mostly, as shown 
in drawing 2 . And in the example of drawing 2 , in the one side side (it is graphic display right-hand 
side to an emission center P) of a reflector 6, inclined plane 6X reflects the output light of rear-spring- 
supporter LED component lb in the upper part from the lower part, and tilt-angle thetaa is selected so 
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that an emission center P may be made to condense the reflected light. Moreover, inclined plane 6Y 
reflects the output light of rear- spring-supporter LED component la in the upper part from the lower 
part, and tilt-angle thetab is selected so that an emission center P may be made to condense the reflected 
light. 

[0028] The reflected light when reflecting the reflected light in case the output light from Rc and LED 
component la reflects the reflected light in case the output light from LED component lb reflects the 
reflected light when reflecting in the lower part of inclined plane 6X in Rz and the upper part in the 
lower part of inclined plane 6Y in Rw and the upper part is set to Rd. Moreover, the include angle of a 
before [ the location in which the reflected light Rd is formed from the location in which said reflected 
light Rw in case the output light from thetap and LED component lb reflects the include angle of a 
before / the location in which the reflected light Rc is formed from the location in which said reflected 
light Rz in case the output light from component LED la reflects by inclined plane 6X is formed / by 
inclined plane 6Y is formed ] is set to thetaq. 

[0029] In this case, [0030] which sets [ whenever / tilt-angle / to the substrate 2 of inclined plane 6X ] 
up thetab whenever [ to thetaa and the substrate 2 of inclined plane 6Y / tilt-angle ] so that the relation 
between thetap of said include angle and thetaq may be set to theta p=theta q Drawing 3 is the 
explanatory view showing luminous-intensity distribution of each LED component in the vertical 
section side elevation of drawing 2 . In drawing 3 , if it sees on the right-hand side of [ graphic display ] 
an emission center P, inclined plane 6X of the side near a substrate will reflect the output light of LED 
component lb arranged by approaching from the lower part in the upper part at a rear spring supporter 
and inclined plane 6X. Moreover, inclined plane 6Y by the side of the exterior is reflecting the output 
light of LED component la estranged and arranged from a rear spring supporter and said inclined plane 
6X in the upper part from the lower part. 

[0031] Next, if it sees on the left-hand side of [ graphic display ] an emission center P, inclined plane 6X 
of the side near a substrate will reflect the output light of LED component la arranged by approaching 
from the lower part in the upper part at a rear spring supporter and inclined plane 6X. Moreover, 
inclined plane 6Y by the side of the exterior is reflecting the output light of LED component lb 
estranged and arranged from a rear spring supporter and said inclined plane 6X in the upper part from 
the lower part. 

[0032] In the graphic display right-hand side of an emission center P, the luminous-intensity distribution 
la by LED component la and the luminous-intensity distribution lb by LED component lb serve as an 
almost equal property. Moreover, also in the graphic display left-hand side of an emission center P, the 
luminous-intensity distribution la by LED component la and the luminous-intensity distribution lb by 
LED component lb serve as an almost equal property. 

[0033] As mentioned above, since the relation of include-angle thetap between said reflected lights of 
the output light from LED component la and include-angle thetaq between the reflected lights of the 
output light from LED component lb is set up so that it may be set to theta p==theta q, this depends it on 
the directivity of the reflected light of LED component la and the directivity of the reflected light of 
LED component lb becoming equal. For this reason, in case the luminescence side of chip mold 
luminescence equipment is seen, seen from every location, it becomes the same coloring and the degree 
of color mixture will be improved. 

[0034] moreover, two inclined planes formed with the tilt angle from which a reflector 6 differs - the 
thickness direction of a reflector ~ since it is mostly connected near a center, each inclined plane is 
reflecting the output light from each LED component uniformly without futility. For this reason, the 
quantity of light of the reflected light which advances towards an emission center increases, and main 
luminous intensity of chip mold luminescence equipment can be enlarged. 
[0035] In the example of drawing 1 , the notches 8a and 8b of a semicircle are exposed from the 
reflector 6. For this reason, the surface mount of the chip mold luminescence equipment 10a is carried 
out to a printed circuit board etc., and in case the circuit pattern of a printed circuit board is electrically 
connected with the electric conduction film formed in the rear face through the notches 8a and 8b of the 
semicircle of a substrate 2, even when using a solder flow, and when using DIP solder, there is an 
advantage which can respond in any case. 

[0036] Drawing 4 is the perspective view of an outline showing chip mold luminescence equipment 10b 
concerning the gestalt of other operations of this invention. In the example of drawing 4 , if it contrasts 


http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 


8/5/2005 


JP,2001-053340,A [DETAILED DESCRIPTION] 


Page 5 of 5 


with the example of drawing 1 , it is considering as the configuration which extends in the location of 
the notch of a semicircle where the die length of a reflector 6 is extended and the location of the ends is 
formed in the ends of a substrate. Since the magnitude of a reflector 6 will become large if magnitude of 
a substrate 2 is made the same by considering as such a configuration, the reflective effectiveness of the 
output light of an LED component improves; and the main luminous intensity of chip mold 
luminescence equipment increases. 

[0037] Drawing 5 is the vertical section side elevation of an outline showing chip mold luminescence 
equipment 10c concerning the gestalt of other operations of this invention, and is equivalent to the view 
C-C cross section of drawing 4 . Electrodes 3b and 3c are made to extend on notch 8a of a semicircle, 
and 8c in the example of drawing 5 . 

[0038] In case opening of a reflector 6 is filled up with translucency resin 7, translucency resin 7 may 
flow out of the edge of a reflector 6, and may adhere to the notches 8a and 8c of a semicircle. In this 
case, although the electrical installation by the solder of the electric conduction film currently formed in 
the notches 8a and 8c of a semicircle and the circuit pattern of a printed circuit board becomes a defect, 
even when it was a configuration like drawing 5 and translucency resin 7 flows out of the edge of a 
reflector 6, it can prevent that translucency resin 7 adheres to the notches 8a and 8c of a semicircle. 
[0039] In the above example, the notch of a semicircle is formed in the end face of the both sides of a 
substrate, an electrode and the circuit pattern of a printed circuit board are connected, and it is 
energizing for the LED component. This invention forms a slot-like notch in the ends of a substrate, and 
can apply it also to the chip mold luminescence equipment of the format which connects an electrode 
and the circuit pattern of a printed circuit board, and is energized for an LED component. 
[0040] Drawing 6 is the perspective view showing other examples of the reflector of the chip mold 
luminescence equipment of this invention. In the example of drawing 6 , the reflector 6 forms plain-view 
substantially rectangle-shaped opening. Also in this case, said the effectiveness as the case where 
opening is a plane view ellipse-like by forming the inclined planes 6X and 6Y where the tilt angle to a 
substrate 2 becomes thetaa and thetab as drawing 1 showed that the vertical section side elevation seen 
in the view D-D cross section and the view E-E cross section is the same is acquired. Moreover, 
rectangle-like chip mold luminescence equipment is obtained and a luminescence side can give change 
to the configuration of a luminescence side. 
[0041] 

[Effect of the Invention] Two inclined planes which are formed with a different tilt angle according to 
the above-mentioned description of starting invention were connected [ claim / 1 ], and each tilt angle is 
selected so that the include angle of the reflected light formed in the field from the lower part of each 
inclined plane to the upper part may become equal. For this reason, since luminous-intensity distribution 
becpmes equal even if it sees in which location, the luminescence side of chip mold luminescence 
equipment can equalize the degree of color mixture. 

[0042] moreover, two inclined planes formed with a different tilt angle — the thickness direction of a 
reflector - since it is mostly connected near a center, each inclined plane can reflect the output light 
from each LED component uniformly. For this reason, the quantity of light of the reflected light which 
advances towards an emission center increases, and main luminous intensity of chip mold luminescence 
equipment can be enlarged. ' 

[0043] Moreover, in invention concerning claim 2, since opening of a reflector is formed in the shape of 
a plane view rectangle, rectangle-like chip mold luminescence equipment is obtained and a 
luminescence side can give change to the configuration of a luminescence side. 
[0044] Moreover, in invention concerning claim 3, since the ends of a reflector have extended in the 
location of the notch currently formed in substrate ends, a reflector becomes large-sized and can enlarge 
more main luminous intensity of chip mold luminescence equipment. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the outline of the chip mold luminescence equipment 
concerning the gestalt of operation of this invention. 

[Drawing 2] It is the vertical section side elevation seen in the direction of view B-B of drawing 1 . 
[Drawing 3] It is the explanatory view showing luminous-intensity distribution of drawing 2 . 
[Drawing 4] It is the perspective view of the outline of the chip mold luminescence equipment 
concerning the gestalt of other operations of this invention. 

[Drawing 5] It is the vertical section side elevation of the outline of the chip mold luminescence 
equipment concerning the gestalt of other operations of this invention. 

[Drawing 6] It is the perspective view showing the reflector of the chip mold luminescence equipment 
concerning the gestalt of other operations of this invention. 

[Drawing 7] It is the perspective view of the chip mold luminescence equipment of the conventional 
example. 

[Drawing 8] It is the vertical section side elevation seen in the direction of view A-A of drawing 7 . 
[Drawing 9] It is the explanatory view showing luminous-intensity distribution of drawing 8 . 
[Description of Notations] 
la, lb LED component 

2 Substrate 

3 a Pad section 
3a, 3b Electrode 
4a, 4b Electrode 
5a, 5b Metal wire 

6 Reflector 

6X, Y Inclined plane 

7 Translucency Resin 

8a, 8b Semicircle-like notch 

10a- 10c Chip mold luminescence equipment 
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